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A bstract

Saturn, onc of the most interesting planct in our solar system, will be visited
by Cassini spacccraft in 2004. Cassini spacecraft will be launchedin 1997
and arrive Saturnorbil in 2004 fora four-year missionof orbiting Saturnand
flying by its largest moon Titan, which scientists believe containing materials
just like carthat its primitive stage millions years ago.

Robust control analysis technique plays a role of analyze the attitude control
system robust ness. Both THiruster Vectoring Control (1'VC) and Reaction
Wheel Assembly (RWA ) coritrol systems will be analyzed against Cassiui
highly uncertain fucl slosh and flexible boom dynamics, Robust Control syn-
thesis technique plays a role of designing an Reaction Control Subsystem
(RCS) controller to point the spacecraft antenna for radar mapping the 1i-
tan surface images back to carthinthe p resence of large Titan acrodynamic
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disturbance. The disturbance level at T'itan turns out to be the largest cver
being exposed 1o a planetary spacccraf (1 million times higher than Voyger;
5 times higher than Galileo).

T'his presentation will highlight some robust control analysis/synt hesis results
of designing Cassini spacecrafl attitude control system and show how they
can be resolved by using the latest MATLAB tools. Specific topics will be
presented are

« Saturn and Cassinimission (a slide. show)
« Robustiiess analysis for Cassini attitude control systeins

. Cassini robust attitude controller design for T'itan {lyby

This is a unique opportunity of bringing MATLAB tools and rcal world con-
trol system design together. This is a moment both MathWorks einpolyces
ant] JP1, spacecraft designers should be proud of.
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